Introduction
In this short commentary, we reflect on how ideas about disability intersect with prenatal technologies and what this likely means for the future landscape of reproductive medicine. In what follows, we assess the argument that prenatal technologies represent a form of "eugenics," defined here as practices and policies designed to promote the reproduction of people with desired attributes-and, thus, avert the reproduction of people with undesired attributes (e.g., people with disabilities). The idea that the world and the people in it would be better off if everyone were born "healthy," that is, without "defect," is the essential principle of eugenics (translated literally as well-born). At the beginning of the twentieth century, eugenics emerged as an important ideology and social movement in the US and beyond [1] , reflected most profoundly not only in the institutionalization of certain people with disability (and other social groups) but also in policies of segregation and enforced sterilization programs. Whilst the word has dropped out of favor in the US, the actual practice of eugenics remained fairly consistent in US medical services over the decades both before and after Nazi Germany's appropriation of eugenics for its own horrifying purposes [2] .
We consider the idea of eugenics in the context of prenatal screening, that is, a nondiagnostic test providing information about the chance of a fetus having a condition or disease. (In contrast, a diagnostic test, such as amniocentesis or chorionic villus sampling, can establish the presence or absence of a condition in a child, although it should be noted that diagnostic tests are not 100 percent accurate and are susceptible to human error.) Increasingly sophisticated prenatal screening techniques have been embraced in scientific circles, yet disability rights groups have condemned them as devaluing certain lives and, thus, as being ethically problematic and even eugenic [3, 4] . We turn our focus to noninvasive prenatal testing (NIPT), the latest version of prenatal screening for Down syndrome to be offered in the US. NIPT is used to analyze cell-free fetal DNA (cffDNA) in a pregnant woman's blood at around ten weeks' gestation. It can predict the chance of a fetus having a genetic condition such as Down, Edward, or Patau syndrome; the detection rate for each syndrome is reported as being around 99 percent; for example, at least 99 percent of all pregnancies in which a fetus has Down syndrome can be detected using NIPT [5] . Screening for sex chromosome disorders (for example, Turner syndrome) is also possible via NIPT. Although most pregnant women will receive a lower-chance (or "lower-risk") result, some will have a higher-chance (or "higher-risk") result, meaning it is very likely that a fetus has a genetic condition. In such instances, diagnostic testing can validate this.
Because NIPT, in particular, has the potential to detect many different conditions and genetic variations, some argue that concerns about its "eugenic potential" may be particularly acute [6] [7] [8] . That said, we focus this commentary on screening for Down syndrome (the reasons for which we offer later). In the context of Down syndrome screening, we suggest that this practice-whilst facilitating pregnant women's decision making and helping them, in certain situations, to prevent difficult circumstances or to prepare for certain outcomes-becomes a method by which certain lives are marked as either valued or devalued-and could be, thus, considered as a matter of what Shakespeare calls "contemporary eugenics," in that it devalues certain ways of being in the world [9] . Further, we argue that the continuing development of prenatal screening technologies plays a key role in the problematic framing of people with disabilities.
The Future Landscape of Prenatal Screening: Social and Ethical Issues
NIPT intensifies long-debated issues in prenatal screening, including assessing whether "nondirective care" and "informed choice" are achieved and if screening heightens anxiety [10] [11] [12] [13] [14] [15] [16] [17] [18] . Other social and ethical questions may also be asked of this new technology. Since NIPT is reported as having a 99 percent detection rate for some genetic conditions, how is this knowledge managed by pregnant women? Will this create added social and medical pressure to take tests-and does this affect a woman's ability to "choose not to choose" [19] ? What effects does the "seeping" of NIPT into medical systems have for pregnant women? What happens to "choice" when screening is performed at earlier gestation and "risk" is diminished [5] ? How do pregnant women understand and handle inconclusive results as well as "variants of uncertain significance" (variation in the normal sequence of a gene, the significance of which is unknown) and "incidental findings" (undiagnosed medical conditions found unintentionally)? Will NIPT fuel further anxiety among pregnant women, as reported, in relation to earlier forms of prenatal screening/testing [15, 16, [17] [18] [20] [21] [22] ? Finally, how is NIPT implicated in already inequitable medical systems in the US and beyond?
An array of other scholars have reflected on the social and ethical issues associated with NIPT in more detail and nuance than is possible here [5] [6] [7] [8] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] . We direct the reader to these excellent resources for further information. At this point, we focus on whether this form of prenatal screening constitutes a form of eugenics, defined here as techniques and policies that allow for the reproduction of people with "desired" attributes and reduce the reproduction of those with "undesired" attributes. This is hugely important in the context of NIPT since the technology has the potential to provide a diagnosis of fetal sex for clinical indications (for example, Duchenne muscular dystrophy) and single-gene disorders (for example, achondroplasia, thanatophoric dysplasia) as well as trisomies (Down, Edward, or Patau syndrome). Further, NIPT may be expanded to include next-generation sequencing or microarray testing that would make it feasible to screen for subchromosomal deletions and duplications in the fetal genome, including chromosomal imbalances too small to be detected via standard karyotyping. If this happens, who decides what will be screened for? Will all identified genetic variants be shared with pregnant women, and how will they contend with the potential production of what Bernhardt et al. call "toxic knowledge" [34] ? Will pregnant women receive support in the form of expert counseling to digest the results of testing for a large range of genetic diseases and disorders [35] ? Such questions can only be answered in due course, but, for the time being, we ask whether the future landscape of prenatal screening can be a considered a matter of eugenics.
A New-Genics? The Example of Down Syndrome
In order to illustrate our argument, let us consider Down syndrome, both to narrow our focus and because the condition has been connected with prenatal screening programs for many years-including NIPT. Down syndrome is a variable condition, and, although some symptoms are common, the prognosis of people with the condition remains unclear. This means that if a pregnant woman receives a prenatal diagnosis of Down syndrome, she is unlikely to receive information about the level of physical and cognitive impairment a child would have. Diagnostic tests (even at their most accurate) for conditions like Down syndrome only tell pregnant women if the fetus does or does not have the specific chromosomal marker. They do not tell women about the severity or the breadth of impairments that may follow; one fetus with a diagnosis of Down syndrome could not survive pregnancy whilst one child born with the condition could graduate from college. It is this complexity and variability, interestingly, which means that some people-including health care professionals-can hold ambiguous views and express various anxieties about prenatal screening and testing for Down syndrome, with some citing this uncertainty when claiming that screening could perhaps be considered a eugenic practice [36] .
This troubled relationship between prenatal testing for Down syndrome and how the condition is interpreted is complicated further when reading the accounts of parents who have children with the condition. In both empirical studies [37] [38] [39] and autobiographies [40] [41] [42] [43] [44] [45] [46] , mothers and fathers identify numerous difficulties-be they medical, social, familial, educational, vocational, political, or economic-associated with parenting a disabled child, but they also recount their positive experiences, recognizing their situation as one which should not always be viewed as unwanted, pitiful, or disastrous [47] . Research has shown how the positive experiences of parents of a child who has Down syndrome, or some positive reflections on the condition more broadly, are not always communicated during prenatal screening consultations [36] . This view has led some disability rights groups to organize campaigns against prenatal screening. For example, the "Don't Screen Us Out" campaign was organized by an advocacy group for people with Down syndrome in light of the development of NIPT and argues that screening would have a "long-term effect on the population of the Down syndrome community and enable a kind of informal eugenics in which certain kinds of disabled people are effectively 'screened out' of the population before they are even born" [48] .
Reflections on the way that Down syndrome is represented connect with the notion of "choice," i.e., that pregnant women are able to choose whether to have prenatal screening or testing and, if a diagnosis is established, whether to terminate or continue a pregnancy. However, this notion of choice has been problematized for years and for several reasons [12] [13] [14] [15] [16] 49] . The first reason is that this choice is based on what would, in other circumstances, be considered insufficient information; screening only indicates the chance of having a child with a genetic condition, and the prognosis, as touched upon above, can be uncertain. It is in this context that we should consider NIPT. Attempts at finding fetal markers in maternal blood have been made over the last 30 or more years, each heralded as about to "change everything" in prenatal testing and each ultimately not providing sufficient diagnostic accuracy to be anything other than a screening test. The screens-from nuchal fold tests for chromosomal conditions during "routine" ultrasounds through to current testing procedures-bring women into a situation in which they may have to decide whether to knowingly continue a pregnancy with a diagnosed fetus or terminate a hitherto wanted pregnancy.
Secondly, the decision to have a screen or not may be framed as a "choice," but the pressures surrounding the choice-e.g., the services available, expectations, cultural attitudes toward disability, familial and other support-interfere with this choice being freely made. This process of starting with routine care and facing ultimate questions about the meaning and value of human life, the life of one's potential child, is what Samerski calls "the decision trap," that is, how engaging with genetic technologies can cause choices to become "traps" that people enter both willingly and eagerly [50] . For Lippman, the rhetoric of choice is meaningless; to knowingly carry to term a baby with Down syndrome "cannot be a real option when society does not truly accept children with disabilities or provide assistance for their nurturance" [51] . Indeed, the women that Rothman interviewed in her own research were often quite clear that, whilst they would not choose to end a wanted pregnancy for mild or some developmental delays, they did wish to spare their potential children the difficulties of extreme disabilities, especially in a world not providing the necessary services, assistance, and accommodations [12] .
Related to this point, Skotko warns that promoting "choice" as medical progress in the context of prenatal screening may lead to the "disappearance" of people with Down syndrome [52] . Skotko's argument is important to consider in light of termination statistics from around the world. A report from the National Down Syndrome Cytogenetic Register claims that in 2012 in England and Wales, 90 percent of 1,259 fetuses diagnosed prenatally with Down syndrome were terminated [53] . Moreover, in England and Wales, the annual rates for termination after a Down syndrome diagnosis between 1989 and 2012 have ranged from 88 percent to 94 percent [5] . In addition, 10 out of 18 European countries are reported to have an average termination rate of 88 percent after a diagnosis of Down syndrome [54] . Finally, termination rates of 95 percent in certain areas of Australia [55] and 74 percent in select US states are reported [5, 56] .
Within this context, and drawing on our claims as outlined above, one may argue that prenatal screening represents a form of eugenics and that the "choice" promised by such techniques is not necessarily a (free) choice at all. Force is not involved in prenatal screening decision making (except in presumably rare but understudied familial circumstances) but, arguably, eugenics does not require force. One can claim that even making screening available for Down syndrome and other genetic conditions is already, by definition, suggesting that they are not valued reproductive outcomes [57] [58] [59] .
But we do urge caution here. Some parents may undertake screening to "prepare" for what they may perceive to be an unexpected and challenging situation, meaning that the outcome is not always viewed as "unvalued" (at least by them). In addition, we argue that it is unhelpful and offensive to pregnant women and medical services or systems that they use to equate all prenatal screening and testing to eugenics as popularly understood-usually relating to Nazi Germany. Since NIPT can potentially detect a range of genetic conditions and gene deletions and duplications, it would be wrong to indulge in exaggerated hype about how NIPT and all current screening procedures translate to this kind of eugenics-and that there is some sort of "plot" to deliberately eliminate all fetuses with Down syndrome or other genetic conditions. This is not to say, however, that a discussion about the future of prenatal screening through a lens of eugenics is unproductive. Screening and testing are unlikely ever to be separated from their eugenic roots. As such, it is fairer to use Shakespeare's helpful distinction between "historical eugenics" (operating at the population level) and "contemporary eugenics" (operating at the level of individuals and families) [9] . Shakespeare's argument is that, whilst prenatal screening and testing do not translate to the old eugenics, the practices of reproductive medicine and the context under which reproductive decisions are made, particularly with respect to problematic cultural attitudes towards disability, can undermine the capacity for free choice and can promote "eugenic outcomes" [60] .
Arguably, thus, screening for Down syndrome amounts to what we could call a contemporary eugenics. The race for a diagnosis for Down syndrome and other genetic conditions-often in the absence of a cure-can be seen as a commentary on which lives are valued or not. Further, the development of new and more accurate technologies contributes to the continuing negative portrayal of disability. Indeed, what frequently becomes lost in conversations about prenatal diagnostics is how disability is shaped by cultural ideas of "the normal" and a complex interplay of social, cultural, material, biological, economic, and political factors. Research also shows that there has been limited, or nonexistent, discussions of disability-and what it means to have a disability (such as Down syndrome)-to accompany the rapid growth of prenatal technology, particularly in the medical context [7, 61, 57] . This will likely present problems with new technologies like NIPT, which are likely to cause the category of "normal" to diminish and the category of "abnormal" to grow.
Conclusion
We argue that prenatal screening (and specifically NIPT) for Down syndrome can be considered a form of contemporary eugenics, in that it effaces, devalues, and possibly prevents the births of people with the condition. The routinization of Down syndrome screening in many countries across the world, the US included, has ensured that the complex and controversial nature of NIPT, and technologies like it, has been muffled. We must emphasize that we do not lay the blame for the current situation at the feet of pregnant women, the medical profession, or any other social group. We are in this position due to historical and contemporary developments including-among other things-the historic institutionalization of people with disabilities, the growth of genetics, the introduction of prenatal testing for terminating conditions other than Down syndrome, the passing of certain abortion laws, the acceptability of screening as an appropriate medical practice, the medicalization of pregnancy, and the public exclusion of and discrimination against people with disabilities. It is in this context that we should critically reflect on the social and ethical issues of new forms of prenatal screening.
